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(54) LIGHT EMITTING DEVICE AND METHOD FOR MOLDING IT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize light emitting 
characteristics regardless of environment for use and to improve 
tight utilization efficiency and yield by forming a light taking-out 
part side and an electric connection part side by separating 
respectively their functions to an LED chip. 

SOLUTION: A silver-plated copper plate being an outer electrode 
105 is embedded in a light-transmitting supporting body 101 in 
which a lens part is integrally molded by transfer molding. In 
addition, on the light-transmitting supporting body 1 01 being on 
opposite side to the lens part, a recessed part on which an LED 
chip 102 is arranged is formed and a recessed part in which the 
bottom side is projected outward is provided in the recessed part. 

In addition, the LED chip 1 02 is die-bonded in the recessed part by i 

using a light- transmitting adhesive 104 so as to make the Optical ,j 
axis coincide with the lens part of the light-transmitting supporting 
body 101. After the die-bonding resin is cured, the outer electrode 
105 exposed in the recessed part from the light-transmitting 
supporting body 101 and an electrode of the LED chip 102 with a 
gallium nitride compd. semi-conductor on a sapphire base are wire- °« l 
bonded with an electrically conductive wire 1 03. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Luminescence equipment characterized by the electrode which rt has in the field [ which allotted the 
Light Emitting Diode chip on the translucency base materia), and touched the aforementioned trormluccncy 
adhesives of this Light Emitting Diode chip ], and field side which counters, and the externa! electrode prepared in 
the. aforementioned translucency base material being electrically connected by the conductive wire through 
translucency adhesives. 

[Claim 2] The aforementioned Ught Emitting Diode chip is luminescence equipment according to claim 1 which has 
the electrode of a positive electrode and a negative electrode on the semiconductor formed in the translucency 
insulating substrate, respectively. 

[Claim 3] the protection member for protecting the aforementioned conductive wire, and this protection — a 

membei the luminescence equipment according to claim 1 which has the upper reflective member 

[Claim 4] Luminescence equipment according to claim 1 which the fluorescent substance contains in the 
aforementioned translucency adhesives. 

[Claim 5] Luminescence equipment according to claim 1 which prepared the shading member which has at least 
one opening on the aforementioned translucency base material 

[Claim 6] Luminescence equipment according to claim 1 which has the lens section in which the aforementioned 
translucency base material condenses a part of light [ at least ] from the aforementioned Light Emitting Diode chip. 

[Claim 7] The formation method of the luminescence equipment characterized by having the conductive wire 
allotted in the process to which wire bonding of the process which fixes a Light Emitting Diode chip to the crevice 
of a translucency base material through translucency adhesives, the electrode of this Light Emitting Diode chip, 
and the externa! electrode prepared in the aforementioned translucency base material is carried out with a 
conductive wire, and the crevice of the aforementioned translucency base material, and the process which forms a 
reflective member on a Ught Emitting Diode chip. 



[Translation done j 
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* NOTICES * 

Japan Patent Office is not responsible for any 
da-ages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belunga] AbouL the luminescence equipment used for the light source used 
for various control equipments, such as a Light Emitting Diode drop, an optical-communication device, an optical 
printer head, and a photosensor, especially, mass-production nature does not call the invention in this application 
at the bottom of an operating environment well, but it relates to reliable luminescence equipment. 
[0002] 

[Description of the Prior Art] Development of silicon technology, such as LSI, optical-communication technology, 
etc. enabled it to process and transmit a lot of information at high speed today. In connection with this, the demand 
of the society to full-colorHzing which can process a lot of image information, the optical printer head which turned 
with high definition, the photosensor used for display or various control equipments shows the rise increasingly. 
Especially about the luminescence equipment with which the property was stabilized and was miniaturized, the 
demand has been developed extremely variously highly. JP.7-231 120A JP.7-22651 A etc. are mentioned as such 
luminescence equipment. 

[0003] A concrete example of luminescence equipment is shown in drawin g 5 . While using the Ag paste 504 etc. 
and connecting one electrode of the Light Emitting Diode chip 502 on a leadframe, the electrode of another side of 
a Light Emitting Diode chip is separately connected electrically by Au line which is the conductive wire 503. In 
order to make the light from a Light Emitting Diode chip condense and to take out efficiently, the mould of the 
luminescence equipment is carried out to the Ions configuration 501 by the epoxy resin etc. on the Light Emitting 
Diode chip. The luminescence equipment covered wfth a mould member while performing electrical installation using 
a conductive wire can be made to form with the yield sufficient comparatively simply small. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if a conductive wire etc. is in a luminescence side side, the 
light in which the Light Emitting Diode chip emitted light will become the bonding area of a conductive wire and a 
conductive wire, and the shade of an electrode. The light which emitted light in the electrode lower part by the side 
of the luminescence side established in the Light Emitting Diode chip etc. is outside effectively, and there is a 
problem that there is no lever. Moreover, when making a Light Emitting Diode chip irradiate record media, such as 
sensitized paper, the thickness for a conductive wire is too much at least between a Light Emitting Diode chip and 
a record medium. Therefore, a conductive wire is obstructive and cannot approach. Moreover, a conductive wire 
etc. may become shade when making into spot light tight in which the Light Emitting Diode chip emitted light using 
shading members, such as aperture. For this reason, there were some which a uniform optical property is not 
acquired but become poor as a product When two or more electrodes, such as an electrode of a positive electrode 
and a negative electrode, are formed in one field side of a light emitting device, in order that an above-mentioned 
conductive wire may increase, problems, such as shading, serve as a still more remarkable inclination. 
[0005] Moreover, when making the light from a Light Emitting Diode chip condense, mould fabrication of the resin 
etc. is carried out and the lens section etc. is made to form in a Light Emitting Diode chip at one. If the lens 
section tends to raise a collecting power more, the thickness of the mould section which is the peak of a Light 
Emitting Diode chip front face to the lens section may become thick, if the Light Emitting Diode chip with which it 
was made to connect electrically with a conductive wire is made to realty fabricate by the mould member — a 
mould — it is in the inclination for the property of luminescence equipment to deteriorate under the very intense 
operating environment of a temperature gradient as the thickness of a member becomes thick Especially, in 
luminescence equipment with many connections of a conductive wire, it becomes remarkable. 

[0006] In order to prevent mixing of a foam etc. furthermore, to stabilize a luminescence property and to heighten a 
collecting power, it is desirable to use the lens made to form by transfer molding etc. However, a desired 
configuration is made to fabricate by high pressure comparatively at the time of resin fabrication, ft is difficult to 
make the Light Emitting Diode chip which took electrical installation really fabricate with a conductive wire from 
formation terms and conditions, such as resin contraction produced at the time of cooling hardening: It has a 
problem of the ability to stick the lens section and a light emitting device and not make it form small. 
[0007] Therefore, in today when the more excellent luminescence property is searched for, the luminescence 
equipment of the above-mentioned composition is not enough, and the further improvement in a property is called 
for. The invention in this application is not based on an operating environment in the luminescence equipment 
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which has the Light Emitting Diode chip electrically connected with the external electrode by the conductive wire 
in view of this problem, but is that a luminescence property considers as the luminescence equipment which 
stability, efficiency for light utilization, and the yield can form small highly. 
[0008] 

[Means for Solving the Problem] The invention in this application is luminescence equipment to which the electrode 
which it has in the field [ which allotted the Light Emitting Diode chip on the translucency base material, and 
touched the aforementioned translucency adhesives of this Light Emitting Diode chip through translucency 
adhesives 1 and field side which counters, and the external electrode prepared in the aforementioned translucency 
base material were electrically connected by the conductive wire, moreover, the protection member for a Ught 
Emitting Diode chip being luminescence equipment which has the electrode of a positive electrode and a negative 
electrode on the semiconductor formed in the translucency insulating substrate, respectively, and protecting a 
conductive wire and this protection — a member — it is also luminescence equipment which has the upper 
reflective member Moreover, it is luminescence equipment which the fluorescent substance contains in 
translucency adhesives. it is also luminescence equipment which prepared the shading member which has at least 
one opening on the translucency base material, Furthermore, a transliJCRnny haxa material is also luminescence 
equipment which has the lens section which condenses a part of light [ at least ] from a Light Emitting Diode chip. 
[0009] It is also the formation method of luminescence equipment of having the conductive wire allotted in the 
process to which wire bonding of the process which fixes a Ught Emitting Diode chip to the crevice of a 
translucency base material through translucency adhesives, the electrode of a Ught Emitting Diode chip, and the 
external electrode prepared in the translucency base material is carried out with a conductive wire further again, 
and the crevice of a translucency base material, and the process which forms a reflective member on a Light 
Emitting Diode chip. 
[0010] 

[Function] The electrical installation section can be formed by carrying out functional separation, respectively and 
making an optical takeoff^-connection and electrical installation section side form to a Light Emitting Diode chip, 
and reliability can be made to form highly comparatively easily with a conductive wire, the pressure accompanying 
formation of an optical takeofF connection etc., and closure — the electrical installation by the internal stress of a 
member — it can consider as the luminescence equipment which prevented the open circuit of a member etc. 
Moreover, an optical axis can be doubled while drawing light efficiently by making it fix especially through 
translucency adhesives. Furthermore, optical takeoff-connection material can be made to form separately. Thereby, 
mixing of a foam etc. can use an optical takeoff connection as the luminescence equipment which was excellent in 
the collecting power very few. 
[0011] 

[Embodiments of the Invention] As a result of various experiments, by carrying out functional separation of the 
takeoff-connection grade of light, and the conductive wire formation part, an invention-in-this-application person 
finds out that mass w production nature can be good, cannot be based on an operating environment, but can 
consider as luminescence equipment with a stable luminescence property, and came to accomplish the invention in 
this application based on this. 

[0012] By making the takeoff-connection grade of light, and a conductive wire formation part separate, although 
the reason it is not based on an operating environment but a luminescence property becomes stable is not certain, 
it is thought that it is related to the extraction part of the light made to the Ught Emitting Diode chip electrically 
connected by the conductive wire and really fabricate. 

[0013] That is, some to which a life becomes short are under an elevated-temperature humidity cycle as the rate 
of condensing will be raised, if a mould member is made into a lens configuration and fabrication etc. really carries 
out it in order to make the light from a Light Emitting Diode chip condense efficiently- Internal stress becomes 
large as the thickness of the member which forms a lens from a Light Emitting Diode chip front face especially 
becomes thick, therefore, the mould by which the conductive wire which constitutes a Light Emitting Diode chip 
forms the lens section in the bottom of the large operating environment of a temperature gradient — it thinks for 
disconnecting with the internal stress of a member Moreover, although it is based on the kind of resin etc. in 
making a lens with condensing, more high capacity form, rt is desirable that an about two 150 - 200 kg/cm 
compacting pressure uses this transfer molding etc. In this case, an open circuit etc. may produce the conductive 
wire electrically connected with the electrode of a Light Emitting Diode chip etc. by the pressure at the time of 
translucency base material molding. 

[0014] The invention in this application makes the part connected with the translucency base material which takes 
out the light from a Light Emitting Diode chip with the conductive wire form in another object Specifically, a chip 
type Light Emitting Diode example is shown in dra win g 1_ (B). In order for (B) to make the high lens of condensing 
capacity form in drawing_1 , the translucency base material 101 by which the lens section was really fabricated by 
transfer molding is used. Into the translucency base material 101, the copper plate used as the external electrode 
105 by which silver plating was carried out is embedded. Moreover, on the translucency base material of the lens 
section and an opposite side, the crevice where a Light Emitting Diode chip is allotted is formed. In the crevice, the 
base is further established for the crevice of a convex configuration toward the exterior. Die bonding of the Light 
Emitting Diode chip has been carried out into a crevice, using an epoxy resin as translucency adhesives 104 so that 
the lens section and the optical axis of the translucency base material 101 may suit. Wire bonding of the external 
electrode 105 exposed in the crevice and the electrode of the Ught Emitting Diode chip 102 which has a gallium- 



http://vvww4.ipdl jpo.gojp/cgi-bin/tranweb.cgi^ejie 



03/02/20 



03- 2-20 : 1 1 : 1 1AM;SOM(&) 




87-34-3318 # 16/ 19 

0/4 '\ — V 



nitride system compound semiconductor on silicon on sapphire was carried out using the gold streak which is the 
conductive wire 103. respectively out of [ after hardening a die bond resin ] the transtucency base material 101. 
then, the protection which carried out application hardening of the silicone rubber which made the barium titenate 
contain the Light Emitting Diode chip 102, the conductive wire 103, the external electrode 105, etc. in a crevice — 
a member -cum- reflection — luminescence equipment was made to form by forming a member 106 
[0015] It can consider as the luminescence equipment whose luminescence property made separate the takeofF- 
connection grade of light, and a conductive wire formation pari and was stable also in the high temperature cycle 
by considering as the composition of such luminescence equipment. It can consider as the optical takeoff- 
connection grade which raised condensing capacity in the invention in this application especially. While drawing the 
light from a Light Emitting Diode chip efficiently by connecting a transtucency base material and a Light Emitting 
Diode chip through transJucency adhesives, the optical axis of luminescence equipment can also be doubled easily. 
Each composition of the invention in this application is explained in full detail below. 

[0018] (Translucency base materials 101, 201, 301. and 401) While being able to **** the Light Emitting Diode chip 
1 02 which is a semiconductor fight emitting device as a transJucency base material 1 01 used for the invention in 
this application, ft has a translucency substantially to the luminescence wavelength using the light from at Irsis* the 
part or the Light Emitting Diode chip 102 of luminescence wavelength from the Light Emitting Diode chip 102. 
[001 7] Various configurations'and material can be used for such a translucency base material 101 according to a 
use or a request. Various convex lenses and concave lenses can be made to specifically form In the translucency 
base material 101. Moreover, hollows, such as the shape of a concave or a semicircle, can be made to be able to 
form in a translucency base material, and it can also be made to use for **** of the Light Emitting Diode chip 102. 
The lens effect can also be given by using such a hollow. Therefore, a part of base [ at least ] in a crevice can be 
made into various configurations, such as the shape of a convex configuration or a concave, and a desired 
luminous-intensity-distribution property can be acquired. Moreover, various amounts of the translucency binder 
104 to which the Light Emitting Diode chip 102 ****(ed) on the translucency base material 101 is made to fix can 
also be made to control by making a crevice form in a desired size and a desired configuration. On a translucency 
base material, you may arrange one or more Light Emitting Diode chips 302. in this case — in order to make it drive 
independently, respectively — between the Light Emitting Diode chips 302 — shading — it is desirable to arrange a 
member 310 or to make it color 

[0018] With the conductive wire which is the electrical installation section of a Light Emitting Diode chip, since 
especially the translucency base material 1 01 of the invention in this application can be designed freely 
independently, a compacting pressure can form it using this compression molding, transfer molding, etc. That is, the 
lens section with the optical property excellent in translucency base material 1 01 the very thing etc. can be made 
to form, 

[0019] The translucency base material 101 has a desirable object with a small coefficient of thermal expansion in 
consideration of adhesion with the translucency adhesives 1 04, when the influence of the heat from a Light 
Emitting Diode chip etc. is received. Embossing of the inner surface of the translucency base material 101 is 
carried out, adhesion area can be increased, or plasma treatment of it can be carried out and it can also raise 
adhesion with the translucency adhesives 104. 

[0020] Resins, such as polycarbonate resin, polyphenylcne sulfide (PPS), a liquid crystal polymer (LCP). ABS 
plastics, an epoxy resin, phenol resin, acrylic resin, an imido resin, and a P6T resin, can be used as such a 
translucency base material 101, 

[0021] Although various methods can be used for the method of making the translucency base material 101 of the 
invention in this application form, it can be made to form suitably with transfer molding, compression molding, etc. 
[0022] Transfer molding is a kind of the method of casting thermosetting-plastic material. Remaining-heat softening 
of the material is carried out within a pot and it pushes into the metal mold which let the orifice pass, and sealed 
and heated this by the plunger with comparatively high moulding pressure, plastic material — metal mold — it is 
made to heat-harden inside and is made to form Therefore, uniform hardening and a size are exact, and a part of 
translucency base material of the invention in this application can be suitably used, when fabrication etc. is carried 
out to a lens, 

[0023] on the other hand — compression molding — a molding material — metal mold — teach inside, pressurize 
metal mold by hot press, and make it cause a plasticity flow with heat and a pressure — the translucency base 
material of a request configuration can be made to form by making it uniformly filled up with a molding material in a 
cavity 

[0024] In addition, in the invention in this application, a translucency means that the luminescence wavelength 
using the light from at least the part or Light Emitting Diode chip of luminescence wavelength from a Light Emitting 
Diode chip can penetrate substantially. Moreover, when the light irradiated from the Light Emitting Diode chip as 
the luminescence wavelength from a Light Emitting Diode chip receiving in part at least and having a translucency 
penetrates a translucency base material altogether substantially, it means including the case where the screen 
effect is given to the light emitted, of course from a Light Emitting Diode chip, such as making a translucency base 
material contain a coloring member etc. It also means including the case where the light which makes a 
translucency base material, translucency adhesives, etc. contain a fluorescent substance as having a translucency 
to the luminescence wavelength using the light from a Light Emitting Diode chip, and it is emitted [ light ] from a 
Light Emitting Diode chip, and carried out wavelength conversion with the fluorescent substance penetrates a 
translucency base material. 
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[0025] (Light emitting devices 102. 202. 302. and 402) As a Ught Emitting Diode chip 102 which is the light emitting 
device used for the invention in this application, the Ught Emitting Diode chip in which semiconductors, such as 
GaAIN, ZnS, ZnSe, SiC and GaP t GaAlAs, AltnGaP, InGaN, GaN. AIN and tnN. and AllnGaN, were made to form as a 
luminous layer on a substrate by the liquid phase grown method. MBE (molecular-beam beam vapor growth). 
MOVPE (organic-metal vapor growth), etc, is used suitably- As structure of a semiconductor, the thing of terrorism 
composition etc is mentioned to gay structure, hetero structure, or double with MIS junction. PIN junction, or the 
PN junction. Luminescence wavelength can be variously chosen from ultraviolet radiation to infrared light with the 
material and its degree of mixed crystal of a semiconductor luminous layer. Furthermore, in order to give the 
quantum effect, you may make a luminous layer into single quantum well structure and multiplex quantum well 
structure. 

[0026] A Ught Emitting Diode chip makes the electrode of a positive electrode and a negative electrode form in the 
field side which counters through a semiconductor generally in order to supply current to the luminous layer 
prepared on the semiconductor substrate. When using such a Light Emitting Diode chip for the invention in this 
application, only one side can be electrically connected with a conductive wire. It is necessary to make another 
side install through the translucency adhesives 204 on tha ftlfsntrndn 90S nf the translucency prepared in the 
translucency base material 201 . Moreover, when a semiconductor layer is made to form on insulating substrates, 
such as an alumina and sapphire, at sakes, such as raising the quality of crystals, such as a galSunr-nitride system 
compound semiconductor, the electrode of a positive electrode and a negative electrode will be made to form in 
the same field side, and an electric flow will be taken. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 13 The ** type view of the luminescence equipment of the invention in this application is shown, drawing 
1 (A) 19 the chip type Light Emitting Diode outPnc cro&6> section uf Uie invention in this application, and drawing I 
(B) is the outline cross section of the invention in this application chip type [ other ] Light Emitting Diode. 
[Drawing, 2] tt is the outline cross section which made the luminescence equipment of the invention in this 
application constitute as the back light light source. 

[Drawing 33 Drawing 3 is the typical cross section of the optical printer head which used the luminescence 
equipment of the invention in this application. 

CPxawing.4] Drawing 4 i$ the typical cross section of a full color optical printer head using another luminescence 
equipment of the invention in this application. 

[Drawing 5] Dra wing 5 shows the typical cross section of a light emitting device shown for the invention in this 
application and comparison. 
[Description of Notations] 

101, 201, 301. 401 Translucency base material 

1 02, 202, 302, 402 ... Light Emitting Diode chip 

103, 203. 303, 403 «. Conductive wire 

104, 204. 304, 404 „. Translucency adhesives 

105, 205. 305, 405 ... Externa! electrode 

106 and 406 protection — a member 

107 and 407 reflection — a member 
210 ... Reflecting layer 

31 0 and 41 0 shading — a member 

41 1 _. Translucency adhesives which the fluorescent substance contained 

501 .« Lens section 

502 ... Light Emitting Diode chip 

503 ... Conductive wire 

504 ... Electroconductrve glue 

505 ... External electrode 
[Table 1] 
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0 4teE&m^xmx?z>iimzLEi>?- 50 



2 

T>^y7±\ZJitf*is®mte£\z&K>l'>xm£5 0 1 

•6. 

[0004] 

flB<B*«T*fc; £T5«tt Lfc3t& fc^S&tc-CT 

*.a&»Ka3t<t^(Z)iaj]H^d SKfflwawisifca:*. 

[0 0 0 5] LEDfy^8«^$t5 

[0 0 0 6] $5«w«»3&:ifO«Atl«ff5e3e»tt*K 
7ft— a<HL0>. W>X8ft563t3R-?- 

[0007] l&^-st:, £ 0 snt^ii^*^ ^> 

WlC^^n^LED^^7^ft^%^(atC43ViT, 
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3 

[0 0 0 8] 

fc— (BR G>&8 □««^«»Em*S»tftff3KilBT 

$ etc, a3ett3E«f#**LED^yrs^6CE>jte 

[ 0 0 0 9 ) 2 S^X^COlHJ^fc®^ _ . 

^5CTJ^lxTLED^y^$[S3^r^Xei:, LED 

[0 0 103 

Cff^3 3taoffiLSffll!lt««B«aa5fl<i:&LED# 
CO 0 1 1 ] 

co o i 2) steosoaLfflffit^stt^-fir-jsjaEaB 

[0 0 13] 1^, LED9 t y7 r ^S0!>3e*a^«fc<* 
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4 

tt7-Y k V^w->xa^^r^^-;v ptnronw 

*cDK^U>X£«j$£lts«^cWt; SU60>a£»:£ 
5 0-2 0 0kg/cm?IU"O*«E* 

LI*. C<B«*. LED^*:7©«fltea:£tt«ttfc« 
[0 0 14] *m$&Wte* LED?y^>e©*^0 

saifffcusriss-tt*. hi (B) tfy? 

*-f ^LED©»Mt^T. 011: (B) fit j&ttB* 
CDftl*U>X£/&i££^*fca&lc h7>X77-Mlw 
<fc 9 ^>X»^^j^sn&«3WS3»W*e 10 1S/B 
V>"C*fc. a^f£3C##l 0 l*tcft» ftflESfil 0 5 

is>xut&ttw<Dmft&3m&±\z\±. led^/ 

J««»* 10101/ >X» tJWfcW&a * 5 tcSftte 
0 4i:LTX#4 l 54»JIB*fflVirLED?vy 

^W^^^L EDf771 0 2©«fft, 
*W*tt7-f -fr— 1 0 3T^5^i5l$i^t^n^n7 

yyi o 2, »«tt7-f -v-io 3iitK»*s«ai o 5 

CO 0 1 5] ci0<fc5rct^^S^j$<hT-5ii^(cJ; 

*«T#S. a^»3^*^UTa*tt3k:»fleiLED 
^•^ y t €r^feS$t*^ d ttc<i: 0 L E D5 1 y 7^ 6<7>3t 

[0016] (a3fett*»# 101, 20K 301. 
4 0 1) *JH*WfCffllr^5n^a3ttt3E»tf lOltL 
Xtt, ^SSJteSWftSLEDfvyi 0 2Sr^^ 
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5 

coo 17] zL<o±vt£jsy£&3zi$&i o ihu 
:^f:^ta«^*i o iii:ffi^n^LED 

^y^l 0 2£B£*i*£m*&##l 0 4^i 
^>:7*3 0 2£l<@&±K©£tfX ! 6&^<> 
2HK:5S«BB»3 1 0^ffi©S-ti:fc0^fe^-&T^< d 
[0 0 18] *^<»^53^:£## 1 0 1 WICL 

maw* f7>^7 7 i!4>H ^tjmtt* c £ 

#Xi**. BJ%, £^±£##1 0 l fifleKWifcJW* 

[0 0 19]a«ttS»#10 1tt, LEDf^^t* 

ttsaswic i o i ©rts*Bitt, x^stwupx^-tt-ttt* 30 

[0 0 2 0] C<0*5&a?H±S»*l 0 1 iUT^U 
MMS. *'J7iZi/>D-;P77-fl ! (PP 

S) , »&3M?IIV— (LCP) » ABS« X#3^> 
8MB* yjLS-frStm, 7#V)Vms* -fSFttNB* P 

[0021] *mzw<Dftytf±3zgm 1 o 1 

7 7— *^^ja®&d:fcJ;^TMWt»jBS*-»4c 40 
[0 0 2 2] h7>7 7 7-fiJ£^t ^fttfe^X^ 

[0 0 2 3 ] BE«JES-©J4dt^fSJS<fea!*Ctta 50 



f*M¥lO-I5i794 

* 

6 

Jn»^ (c J: 0 jbtiJQE b £ft h J£tt iz <k o t «im 

s<t*£ ^ £ ^> Tffiam&toxm&Q»**mi<it 

[0 0 2 4] ft*. *B»Wfc*^iTBJ6ttA:Ht. L E 

ifc. LED^y^£©JB3tifcBG9^ 
tt<fcfe^fc#LTS*H*£^*£tt, LED?*; 

^HB«*»fc-&fc*8ft*»trCi:fta#-rs # LED 
10 0 2 5] (SB^i^lOSv 2 02, 3 0 2. 40 

ffidbfitt) ^movpe «iz<t 

OSS±CGaAlN, ZnS. ZnSe, SIC. G 
aP, GaAl As> Al InGaP, InGaN, G 
aN, A IN. InN. Al InGaN§(0*^^ 

<£>. UTS:* M1SS», P I N8fr^ 

[0 0 2 6] -jBCLEDf^m *«ff»«-t{CS 
^«S2 0 5 JifciBJtett&SSrffll 2 0 4^LTSS$t 
2*a±£»3BtftSfc«6»fc*[^IB©^*^aFIC 

[oo2 7] *««=ir»fltsn«*aai?s*af»^> 
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3infc«. nafc^TOXA-fcfflOifrga^XA— 
7«fc#y h$1*£&£l,TLED^7l 0 

[0 0 2 8] (S«tt9-f 0 3. 2 0 3, 3 0 

3, 4 0 3) WStt^-f-*— 1 0 3<hLTfcL LEDf 
^71 0 2 C0*6e2Km&®ffi 1 0 5 

&&&*>tl%. &&$mtl>T\±0. 0 1cal/cm 
«/cm/CK±*qtP*b<. £Dff£L<F40. 5c 
al/cm2/cm/^K±xfe-5. xfc* fWBttte£ 

^im7<t"l 0 3 ilTMflDtCH 6 20 

3*4. &LED^y7l 0 2 0f«i, M^10 5 

*y^^-is>74>tfm&\z&^xQ&\zmfoz 

[0 0 2 9] GS^tt^fcll 0 4 * 2 0 4, 3 0 4, 

404) *M&m\zmu*>rLZ>mym.&%&i io4t 

1 0 2£*HftT*£#KLED?*;/'l 0 2**S«>5S 
#S«<£2 0 5 ^B^#A<»fS©3i|fc03aSjaW**KV^ 

[0030] ***fe*LT*a*««*iaiuriaa 

SnfcLED^y7fc43bvrM;* *a*^UT*^Dtffi 

O r ln,0,. ZnO^ITOttiffloaj'fcttiWRttfli 
*<MfeJRSWB£3'ti:a. #WB««2 0 SJttSKgSnfc 40 

tt»»*««ra*fca3fettj»«»i2 o 4icj;o®^^^ 

[0 0 3 1] $<b\Z. fflUS&SSMtt* JSJtofcWS© 
±EKft£WfcT«*tt&<S«teSS»£ lTSn0 2 , 50 



8 

I n 2 0 3 , ZnO^ITO^W^. Sfc, A 
£ £ J; 0 fltftttfbft* 6 co^fex ttffijttft fi iLED^; 

[0 0 3 2] jfcfc, )S5t^^ff 1 U 

©<fc 3 3Cta3fctt«3BJH 1 0 4 £ LT.^^Wt«x^y^ 
[0 0 3 3] (ftfl%ttl0 5. 2 0 5, 3 0 5. 4 0 

5) *BiaswcjBt»6n*^ffl«ai ostn s^tt 

0 ItC^t^nfcLED^v^l 0 2tC#«a* 

[0 0 3 4] 5^S«S1 0 511 3§^£*H£1 0 ICO 
*fc* Sn0 2 , I n 2 0 3 v ZnO^ITO^^: 

o&m&maitw&s&fti&vs lost vx^m-r 

[0 0 3 5] mtt. »3WSBaW3dl±lcaft(OLE 
Dfy?3 0 2*JBKT*«*rau LED^y7*6Jtt 

ftt^^^^^-d-^ t <h K J: 0 it?i]ffija*^iS5fi6^ C <h 
fc^SMlffi 10 5I1 LED^ y^attS Ufc3fetC*f L 

te*y*&mi,fc%<D&iffm\zm>*>nz><. 

[0 0 3 6] C&Sgg«n 0 6, 4 0 6)4:10X93^ 
^^raWl 0 614, OTf^^LEDfy 
710 2^C0^^j|5£cc»fc«)(^mtt , 7<^- 1 0 

5n<5Cth^SLt^ L^bT, «SSS5*!r 1 0 6 t. 
LED?7/1 0 2^^*i;^arLT^$nrir^T : b 

T^)5t<^:tjfl^. ^SSe^Tl 0 6 tLEDfy7l 0 
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9 

2 J *>g7gtt7-f-\— 1 0 3ft£7;<ffi5ffl,T^**fr&kL 

zttm&v^K &mmti o e^Tco^mm^ 

\t. x***>tt»» ^'J7»J55, S"J3>*8S5, 

✓ x;u* otsjjmsi&AS-es ztu d\z^ ^xw 10 

[0 0 3 7] (Ktfflfttl 0 7, 40 7) E&S&# 1 0 
7<htt* LEDfy71 0 2*&Jftffi£nfc#fc£«» 
* J: < 3B3^S3»*«Klfil*»*>13r*fcai> MM** 

0 7>4. ttSKHTl 0 6 Jifc*jBft 

iStst^sc^fc-e^s, JK8t&# 1 0 7 <Z>3* 

fi^lSS-erSCtfeT^** SHWBfl 0 7tt»JB^>^ ,-. 

[0 0 3 8} Eatsw* i o 7 icffl n &n-s<m»a«»« 
*n 0 6i:iaii;a*rt^Tt><fc^. stfc* e#3*u o 
7Kfflti6na^ «38fiB*ri o 6jcffl^6*x*tm 

10 0 3 9) M *HBWJ£«^TH2© 

UfcW3fe*©*BffJktfLED5 t y7 r 2 0 2jW8R£*L& 
«im&»^TE»H2 1 0 *&»JiK3it-fc. ZO&oUK 

fc££*D£to-li-C**. JE*tB'2 1 O^Sitt^^iitC 
J:^T, LED^y^2 0 2 35»6tta*<lfc3l£&«l*«fc 

[0 0 4 0) C^tr, 5B5fcs&*£l/rS i CS«JbKl£ 
ft**U^Z fc 3^e«*Wfle*JefiE$-&&L£D?v/72 40 
0 2 6ffl^fc. LEDfv^2 0 2«SiCMIf& 

iEax^fia©««s:JBrta-frT*a. s i c&ki&hm 

ro 0 4 1) W«tSOLED^y^2 o 2*<sussn* 

ffiD»:^ss«S2 o 5 1 urfflt&zirrz i to£ 
/^u>y»cAo»«s-er»*, led?7720 so 
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10 

2tD76«**8£i££nfc.S i CS«ffn«t, '>te<±>bL 

ED5 t yrT*<a3Wt€*r^»«ff2 O 5 &S 
nOj^^$nfcS7fei±ea?»12 0 4T@3&rSt* 

Ctl(C<tOLED5 1 y7 r 2 O 2 

±Sli-«Cijat7?**. LED?^72 0 2cr>i(iiS^® 

MfcKtt&nfctt*«>tt«tt* W«tt7-f-\r— 2 0 3$ 

ffl tiTSttfifOttt* 6nfcJB<jCWflg*6ffi £ 17 -f ^ — # > 

[0042) (3e&*/lt*&*3feW 
UTS3R^S4<D*D<5teyU>^— ^ H-W*— 

W8 Ufc txD*jS-r. St^^ 3 0 
l£UTF*, LEDf773 0 

2 lc*±»:7 T-f T^SJiiCffift^ U ^ASfi4b'&tt^# 
&Jgj«£i*fcfc<9&^T&5. LEDfy?3 0 2Ji 

S*tTt»* # #7*±l;:g)t8M*3 1 0£LTCul££ 

c^^j^fc-r. 2)tt5tmi£3oi^trjs 
S3 0 5 <h ltc u tommatrt*— >^»jjcsnr« 

(0 04 3) LED? y y3 O 2CD1t7r-f 7»tEI*. 
3B31fitt*»*le3 0 1 e>ft8Kf&S3 0 5*tjS«-6*a/tW« 
(r^tt«^J3 0 4 a C»&X#^e^tJn«>BV»Xft« 
S*fc. 03T-I1 a9ttfiBO«»:3 0 1±fc2fflC!)LE 
D^v^3 0 2jW£i£lSnT$3 0. -^©LED^^y 

3 o 2cop§!i¥«#lc»tt&n/r^£, »a«K^ 
^Au>7-fV3 o 3 ^m^^xu^-v—^yf^ >?\Z 

vzf&MEitmmzmizti/zi&mb* mamw&vt 

HWti!?^ t-#yf-r >^l/T»5. 

[0 0 4 4] LED^y^3 0 2BJ4. IS^i^Sl*:^ 

u*c^^. c:3brNi^]fejK$nfcLEn^-/y(c:¥6^ 

!:M$t5(hLEDfyy3 0 2*»sa3fett«»a3 

0 4, ^aw6nfca3fcttjej9«:3 o i& 

[0 0 4 5) ^fe, *8B69KO*5tt»a£Bl4«)fio&7 
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^TLED^y4 0 2£®jfe3irC2&3. *&3fi5iS*6 

tt*zsmmmztttcttm*mm&m4 1 1 

-4 0 3^fe5^7a:^Tr7-f^"3«>H^^T^^. 
©JtJMMM* U 7U^^^T-feSE»fflS4 0 7 20 

nfc«*&if«E)a3i«tta«W4 1 i^^^^-<fcn 

CO 0 4 7] #fi*3&««3t^«toflB»»R^bT 
AttMfCteaMgO • bL i 2 0 * Sb 2 0 3 : cMn, 
eMgO - f Ti0 2 : gMru pMgO • qMgF 2 • 30 
Ge0 2 : rMn^^WStd^tfsn^ (flU 2zS 
a<6, 2Sb^4, 0. OOl^c^O. 0 5, 1< 
e^3. l^f£2. 0/OOlSgSO. 05, 2. 
5gp^4. 0. 0^q£l, 0. 0 0 3^r^0. 0 

, ;9A#»<yHJ^ - 7^5 =9 a • *y h-c 

(RE^Sm,) 3 (A 1 H Ga y ) s O, 2 :Ce^ 
**H «BU 0£x<l> 0£ySK.RE«4, Y, 40 

[0 0 4 8] -fe>1f-ffl^ilM<fcLxT*JWTS«^ 
fcL RGBm«l3ffllt5e:t)t£<RGBI:fflSt 

$t$n*. «#rE»sti&Jt*^n*nRGBWJi6; 



12 

ft £ "r« J* S tifcjfrfe > i#— * \z A £ i 5 316V W tc ffift 

[0049] gH^i&wtaR-c & * -t >tt-i?i ^ 

[0 0 5 0] 

y^7LEDl:«^t:^^4 5 Onm^I n M5 

EDfyTlt ^St^r-f ^SIE-hieiTMG 
(K'J/fMUW) TMI (MM^U-O 



Wy*#*J*R3 C £ J: 0 tt. 
[0 0 5 1] /1>h#X£UTS i H 4 <hCp 2 Mg 

3>^h^ f^yKJBt. PffiW«tt«rrs*{fc 

*f±> ri£fi3^4 o ori^js^T-— ^s-&t»s. ) 

[0 0 5 2] f >i/C J; 0 P N&^MI^Slil 

rt»lz±O0i (A) cd$u< U>X^^T-&S3t 

ftl:LED?yyou-77^7«»Vi/>X«l:iaK 
Hrl 5 0 4 C2^-e®{t^-li:fc. -xr<D&. mX&Scmt 
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v *> <01EM d rt* 3 mm <*&[Stfl6 0 - ) , 6m 
m agfRlft3 0* ) . 9mm Ggfflft 1 5* ) tZtt 

&&&±< mmvxymnz 1 o ofif^M^fc. 

[0 0 5 4) C^UT^fiE^tlfcS^t^JS^l 0 0®jf& 
-40TC30min. 1 0 0*0 3 Om i n 
tO 0 5 5] Ofcttfll) H5«»<**W*«Ml> 

mm O&rS]^ 6 0°), 6mm (JgfPl^ 30°), 9m 
m (mfaA 15') OSBSafeBfe-tWii 10 0 <BTo . 

^SSfiaJ 1 £.#tzm 2 \ZtR Lit. 
10 0 56) 

B6W©»*) ±i£05U < *IH«^C92S*^ 1 \ztt&<D 

-est* &«$sn»fias t *»m* (z»Btr sctOTt 

[0 0 5 7) **Jffi^og«3^2fc:aB«C!)*flEtirs^ 
[0 0 5 8] *HB585B<7)3»5R3S3(ra2«fl!>«^i:-rsc: 

tfcj^-c »i*HaTA*6o«»ft^a:<be«ttft 

[0 0 5 9) *H«W©a*«4KiBiRO«fiEi:rSi 40 
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[0 0 6 0) ^^W^SJ^JBSicffiW^ffififct-r-Sil 

[0 0 6 1) *®«?gcoSB*«6K:3Biffi^>«}j«i:-r§^ 

[0 0 6 2) ^f^^ffiftfrE 7 fcSBROXB d 

[0 0 6 3) 
[HBOf9f4i3(t:»99] 

[Hi) *mtm<oxytm&<o»AB^u hi 

TfctK 01 (B) fiaWBRWOttO^y^-r^LE 
[®2) 2^iK^^C0^7t^a*Av/^^-f h#iE£LT 
[03] B 3 & *H%H0$BftS&&J8 n&JK ;7 U > 

[^F^co^^) 



10 1. 


201, 301, 40 1 • 




1 02. 


202, 302, 402* 




10 3. 


2 0 3, 3 0 3, 40 3 • 




1 0 4. 


20 4, 30 4, 404- 




10 5. 


205, 30 5. 405- 




10 6, 


40 6 - • ^35fiR« 




10 7, 


4 0 7 —* EiMmt 




2 10- 


- - Sit® 




3 10, 


4 1 o • • • mytsm 




411 • 




501 • 






5 0 2 * 


• - L EDfy^" 




5 03 • 






504 • 






5 0 5 - 






tmii 
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3mm(60' ) 


6 mm (30* ) 


9 mm &5" ) 


1 


6 0 0 


1500 


3 0 0 0 




2 0 0 


50 0 


10 0 0 






Cznc d) 




3mm(60* ) 


62mn(30 # ) 


9mmCL5* ) 




0 


0 


0 




2 


9 


4 2 



mi] [@2] 




3 0 2 3 0 3 



A 
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[04] 



[05] 



4 0 ft 



4 0 2 



4 0 6 4 0 T 




